INTRODUCTION
Body height and weight are the two traits most often characterised as the best indicators of physical status of populations. These traits are primarily influenced by interaction of genetic and environmental factors but also depend upon the ethnic and socio-cultural characteristics of populations. Their ratio can be used for determining body proportions and nutritional status. Today the use of BMI (body weight (kg)/body height (m 2 )) is widespread in large-scale epidemiological surveys for assessing overweight, obesity and underweight (H e y w a r d and W a g n e r, 2004). In the cases when BMI values exceed the standard limit set for normal weight, serious health problems can be encountered. Data from the literature have pointed out that BMI values are influenced by various factors, such as age, gender, body constitution, life-style, social status and ethnic group belonging (R o l l a n d -C a c h e r a et al., Due to its good geographic position, Vojvodina region has always attracted nations with different ethnic, religious, cultural, social and anthropological characteristics. According to the latest census, today in Vojvodina there are 2 031 992 inhabitants belonging to 41 ethnic groups. The largest among them are the Serbs (65%), followed by Hungarians (14.28%), Slovaks (2.79%), Montenegrins (1.75%), Rumanians (1.50%), Romanies (1.43%), Bunjevci (0.79%) etc.
According to V l a h o v i ã (1994, 2004) , in present population of Vojvodina, the Serbs represent the oldest ethnic group. Hungarians were the next who settled in this region, together with Slovaks, after the liberation from Turks. In comparison with other ethnic groups, Serbs and Hungarians are the oldest groups, or so-called natives, and represent 54% of the whole population today (Serbian Statistical Annual, 2003) . In addition, a large number of the inhabitants of Vojvodina (46%) are so called newcomers who arrived in this region from different parts of former Yugoslavia after the First and particularly the Second World War. In the postwar period, Montenegrins coming from all parts of their country constituted a significant percentage of newcomers in northwest Baåka. Bosnian population (Kljuå, Bosanska Krupa, Bosanska Gradiška, Livno and Bosanski Petrovac) as well as Herzegovinian (Trebinje, Mostar, Ljubinje, Stolac, Konjic) mostly settled in the central Banat.
Ethnic diversity is the real treasure of Vojvodina and as such offers large possibilities for anthropological investigations. Previous investigations of the height of Montenegrins and other newcomers to Vojvodina showed that Montenegrins had greater height in comparison with natives (G a v r i l o v i ã, 1960a, b) and other newcomer groups (B o ÿ i ã, 1976) . In first investigations of Herzegovian population in Vojvodina, G a v r i l o v i ã (1962) concluded that Herzegovinian adults were characterised by great height and together with Montenegrins could be classified into tallest groups on the Balkan Peninsula. In comparison with natives, they had greater weight. As for the newcomers from Bosnia (G a v r i l o v i ã, 1964), they were characterised by great height, nor-mal nutritive condition and greater weight than in natives. Following investigations of the population of Vojvodina in the area of Srem (P a v l i c a, 1996, P a v l i c a et al., 2005) showed that newcomers of both sexes had greater values of height, weight and BMI in comparison with natives.
Adults of Vojvodina were subjected to a detailed analysis in 1976, while recent studies included only adults of Srem (1996) . Therefore, there is a necessity of conducting researches in other two parts of Vojvodina (Baåka and Banat).
The aim of the study is to determine the height, weight and nutritional status of adult population of Vojvodina living in rural areas in northwest Baå-ka and central Banat, as well as to establish similarities and differences among various ethnic groups, i.e. the natives of Vojvodina and newcomers from different parts of former Yugoslavia. For all of the subjects height and weight were measured and BMI was obtained. Subsequently, the subjects were classified into categories that complied with the criteria of WHO (2000) .
MATERIAL AND METHODS

An
The investigation included 279 males (mean age 43.35 ± 10.85) and 367 females (mean age 42.58 ± 10.73) living in northwest Baåka (Mali Iðoš, Lovãenac, Sivac and Crvenka) and 329 (mean age 39.33 ± 12.84) males and 401 females (mean age 41.13 ± 10.56) living in central Banat (Ÿitište, Klek, Novi Beåej, Ravni Topolovac, Seåanj and Srpska Crnja) (Figure 1) .
The data obtained from all subjects in this investigation included the date and place of birth, ethnic group and native land origin. Decimal age obtained from the date of investigation and the date of birth was calculated for all of the subjects. As for data regarding native land origin, they included the place of birth of grandparents. The subjects whose grandparents were born in Vojvodina are classified as natives, while those whose grandparents were born in other parts of former Yugoslavia (Montenegro, Bosnia, Herzegovina, Lika, Kosovo, Dalmatia, Croatia) are classified as newcomers. Those subjects whose grandparents from one side are natives and from the other newcomers are classified as "mixed population".
The data were processed in relation to the sex, ethnic group and native land origin. Data processing included standard statistical methods, while t-test for large sample was employed for testing differences among groups. In relation to ethnic group belonging, the analysis included Serbs, Hungarians and Montenegrins, while natives and newcomers from Bosnia and Herzegovina were analysed in relation to the native land origin. Newcomers from other parts of former Yugoslavia and "mixed population" were not analysed separately, since their number was insufficient for a valid analysis.
RESULTS
The distribution of northwest Baåka subjects of both sexes with reference to their ethnic group belonging and native land origin is shown in It includes 4 settlements and the total population is divided into 6 categories. The group of natives includes the population of Serbian origin and other smaller ethnic groups whose grandparents from both sides were born in Vojvodina. The highest percentage is observed in the following 3 categories: Hungarians (35.91%), newcomers from Montenegro (27.71%) and natives (15.33%). As for other categories, they are present in lower percentage.
The distribution of central Banat subjects in relation to the native land origin (Table 2) shows that natives are the most numerous group (33.70%), followed by newcomers from Bosnia (25.89%) and Herzegovina (21.51%). The other categories are present in lower percentage. The basic parameters of descriptive statistical analysis and t-test values for height, weight and BMI of the total number of male and female subjects are shown in Tables 3 and 4, As for females, both of the groups (Table 4 ) are above 40 years of age. Alike males, greater height is observed in central Banat females (163.06 cm) than in females from northwest Baåka (162.38 cm), but this difference shows no statistical significance. Variation coefficients indicate the homogeneity of the female sample.
The average weight of females from Baåka is 1.5 kg greater than the average weight of Banat females, this making no significant statistical difference. As for the average BMI, it is lower than in males. Tables 5 and 6 show the distribution of height, weight and BMI in natives and newcomers. In both sexes there are 6 categories representing largest ethnic and native land groups. It can be observed in Table 5 In females (Table 6 ), lower height is observed in Serbian natives in Banat and Hungarians, while newcomers from Montenegro and Herzegovina show greater height values. Significantly lower height is observed in Hungarian females (160.63 cm) in comparison with all native and newcomer groups (p < 0.05 and p < 0.01, respectively). The greatest height is recorded in female newcomers from Herzegovina (166.48 cm).
The lowest weight value is observed in Serbian females from Banat (66.48 kg) and the heighest in Serbian females from Baåka (71.5 kg). Differences observed among individual groups are statistically insignificant.
The average BMI shows greater variability than in males ranging from 22.58 kg/m 2 (female newcomers from Bosnia) to 26.9 kg/m 2 (Serbian natives in Baåka). Female newcomers from Bosnia show significantly lower BMI (p < 0.01) in comparison with other groups. Graph 1 and 2 present the category of BMI in both sexes of different ethnic groups. In males (Graph 1), the identical trend of BMI distribution in all groups is observed. The greatest number of subjects are overweight (25-29.9 kg/m 2 ). In general, 46% of subjects from all ethnic groups are overweight. Within this category, the smallest number is observed in Hungarians 34 Graph. 1 -Categorization of body mass index in relation to ethnic groups -males Graph. 2 -Categorization of body mass index in relation to ethnic groups -females (37.50%) and the greatest in newcomers from Bosnia (52.87%) and natives from Baåka (52.27%). The percentage of subjects with normal weight equals 31.51%. This refers to all ethnic groups with an exception of newcomers from Montenegro and Herzegovina where this percentage is lower. Obesity (BMI 30-39.9 kg/m 2 ) is present in 21.88%, varying from 13.64% (Serbian natives in Baåka) to 31.71% (newcomers from Montenegro). In none of the cases pathological obesity has been observed.
In females (Graph. 2), the identical trend of BMI distribution for all ethnic groups is also observed. Female subjects are mostly of normal weight (47.81%), while a smaller number falls into the category of overweight and obese (34.67% and 14.42% respectively). The same percentage (0.36%) is recorded with reference to pathological obesity and medial underweight.
DISCUSSION
The paper analyses height, weight and nutritive status in adult population of northwest Baåka and central Banat (Serbia). The analysis included 1376 subjects of both sexes in 10 rural settlements. The subjects' average age is above 40 years, except males from central Banat (39 years). Apart from natives who are mostly of Serbian and Hungarian nationality, the analysis included the offspring of newcomers of Serbian nationality that settled in this region. They mostly arrived from Bosnia and Herzegovina in the period from 1946. to 1952.
The results obtained in the analysis of the whole sample in northwest Baåka and central Banat indicate that the population of this region is characterised by great height. The subjects of both sexes from central Banat have greater height than the subjects from northwest Baåka. This is particularly observed in males, where the difference is statistically significant (3.62 cm), which is not the case with females (0.68 cm). The reason for such distribution probably lies in the fact that most of the population of northwest Baåka are natives, opposed to central Banat where there are a lot of newcomers from Herzegovina and Bosnia. This population, as previous studies have shown (G a v r il o v i ã, 1962, 1964, B o ÿ i ã, 1976) , is characterised by greater height than it is the case with natives. In relation to some studies of the Czech and Slovak populations of the same age (H a j n i š and P e t r á s e k, 1999), similar values of body height are observed.
The analysis based upon ethnic group belonging and native land origin shows that Hungarians of both sexes exhibit lower body height in comparison with all other groups, while Herzegovina newcomers have the greatest height values. Natives of both sexes show markedly lower height values in relation to all three newcomers groups, which is in compliance with earlier investigations of body height of natives and newcomers (G a v r i l o v i ã, 1960a, b, 1962, 1964, B o ÿ i ã, 1976 , P a v l i c a, 1996, P a v l i c a et al., 2005) .
With reference to the first investigations of Herzegovinian (G a v r i l oviã, 1962) and Bosnian (G a v r i l o v i ã, 1964) populations in Vojvodina, which included only male subjects, an increase in height is observed (5.74 cm in Herzegovinians and 6.48 cm in Bosnians). It points to the acceleration, i.e., higher growth and physical development, a phenomenon which has been present worldwide.
As for body weight, similar values are obtained in both of the areas included in this investigation. In males of central Banat and northwest Baåka body weight equals 84.72 kg and 83.32 kg, respectively. Speaking of females, the average weight is greater in Baåka (68.79 kg) than in Banat (67.21 kg), but in neither of the cases these differences are statistically significant. Similar values of body weight are observed in the Czech and Slovak populations (H a j n i š and P e t r á s e k 1999).
The analysis of the results by ethnic group belonging and native land origin indicates the same distribution of males' weight as it is the case with height. The lowest body weight is recorded in Hungarian males (80.86 kg) and the highest in newcomers from Herzegovina (88.52 kg) and Bosnia ( , 1997) shows similar averages for 30-59 year-old subjects (males 27.1, females 27.0). The same is observed in the Czech and Slovak population (H a j n i š and P e t r á s e k, 1999).
The average BMI of different ethnic and native land origin groups is almost identical in males and indicates the condition of overweight in all of the categories. Significant differences are only observed between the lowest and the highest values (Serbian natives and Montenegrin newcomers).
With regard to females, the average BMI is lower but varies in a larger span. The lowest BMI is recorded in female newcomers from Bosnia, this being a significant difference when compared to all other groups.
In BMI categorisation of different ethnic groups the same trend of distribution is observed. The greatest number of male population falls in the category of overweight. In all ethnic groups the percentage of individuals with BMI ranging 25-29.9 kg/m 2 equals 46%, with the largest number recorded in Bosnian newcomers and the smallest in Hungarians. The number of indivi-duals of normal weight is above 30%. The percentage of obese males varies from 13.64% (Serbian natives in Baåka) to 31.71% (Montenegrin newcomers). The first degree obesity is recorded in all of the subjects (30.0 kg/m 2 -34.9 kg/m 2 ). No cases of pathological obesity are recorded. A similar distribution of BMI categories is observed in male Bulgarians (A n d r e e n k o, 2005).
Females of different ethnic groups are mostly of normal weight (47.81%), while the number of overweight and obese females equals 34.67% and 14.42%, respectively. Pathological obesity and moderate underweight is present in 0.36%. In relation to the results of BMI studies from different parts of the world (S h e t t y and J a m e s, 1994), our results point to certain similarities between the population of Vojvodina and American and Hungarian populations, as far as the percentage of the overweight and obese is concerned. In comparison with developing countries of South America and Africa, however, the percentage of the overweight and obese is markedly higher in Vojvodina region.
Adults of this region is characterised by great height. Natives of both sexes show markedly lower height and weight values in relation to newcomers groups. The greatest number of male population falls in the category of overweight (46%). Females are mostly of normal weight (47.81%), while the number of overweight and obese females equals 34.67% and 14.42%, respectively. Rezime Visina i teÿina tela su pod uticajem genetskih i spoqašwih åinilaca, ali na wihovo formirawe utiåu i etniåke i sociokulturne osobine populacija.
Ciq rada je bio da se utvrde visina, teÿina i stawe uhrawenosti odraslih stanovnika Vojvodine, kao i sliånosti i razlike izmeðu etniåkih grupa, starosedelaca Vojvodine i doseqenika iz razliåitih krajeva bivše Jugoslavije.
Istraÿivawe je sprovedeno u 10 ruralnih naseqa u severozapadnoj Baåkoj i centralnom Banatu. Istraÿivawem je obuhvaãeno 608 muškaraca (41.34 ± 11.49) i 768 ÿena (41.85 ± 10.64). Pri obradi podataka korišãena je standardna statistiåka metoda, a razlike izmeðu grupa su testirane t-testom. Prema etniåkoj pripadnosti analizirani su Srbi, Maðari i Crnogorci, a prema zaviåajnom poreklu starosedeoci i doseqenici iz Bosne i Hercegovine.
Ispitanici oba pola iz centralnog Banata imali su veãe vrednosti visine tela od ispitanika iz severozapadne Baåke. Maðari oba pola imali su mawu visinu tela u poreðewu sa svim ostalim grupama, dok su doseqenici iz Hercegovine imali najveãu telesnu visinu. Za masu tela uoåene su sliåne vrednosti u oba ispitana regiona. Proseåna vrednost BMI kod muškaraca je 27.23 kg/m 2 u Baåkoj i 26.59 kg/m 2 u Banatu. Kod ÿena vrednosti su niÿe i iznose 26.12 kg/m 2 u Baåkoj i 25.29 kg/m 2 u Banatu.
Populacija ovih regiona karakteriše se visokim stasom. Starosedeoci oba pola imaju znaåajno niÿe vrednosti visine i teÿine tela od sve tri grupe doseqenika. Muškarci su preteÿno prekomerno teški (46%). Ÿene su veãinom normalno uhrawene (47.81%), prekomerno teških je 34.67%, a gojaznih 14.42%.
